Introduction
Symmetric functions, Young diagrams, boxed plane partitions, and vicious walkers [1] [2] [3] [4] play an important role in the contemporary theoretical physics [5] [6] [7] [8] [9] . The N -particle wave functions of a certain class of integrable models on a chain are expressed in terms of Schur functions [10] [11] [12] [13] [14] [15] [16] . The Schur functions are defined by the Jacobi-Trudi relation:
where 
, where each number S appears n S times in λ. For the Heisenberg spin-1 2 chains of M + N sites, the coordinates of the spin "down" states ("particles") constitute a strict partition
The parts of μ and λ are related:
The bijection between the coordinates of the particles and the Young diagram of the partition λ is demonstrated in Fig. 1 .
The calculation of the correlation functions of integrable models of a special type, [10-13, 15, 16] , is based on the Binet-Cauchy formula:
where the summation is over all partitions λ with at most N parts each of which is at most M , and V N (x) is the Vandermonde determinant (2). The entries M kj in (3) are To obtain the q-parameterized Binet-Cauchy relation, we put
Relation (5) is used in the calculation of the amplitudes of the low temperature asymptotics of the correlation functions in the limit when the total number of sites is large enough, M 1, while the number of particles N is moderate: 1 N M , see [15] . The connection of this equation to the enumeration of plane partitions in the N × N × M box in the framework of quantum inverse scattering method [17, 18] was established in [10] . We will represent the box of size L × N × P as the set of integer lattice points
In [10] , the determinant in the right-hand side of Eq. (5) was expressed as the Kuperberg determinant [19] , which led to the answer:
This formula is MacMahon's generating function for the boxed plane partitions [3] . As follows from [16] , the sum of Schur functions in the left-hand side of (5) can be expressed in terms of the q-binomial determinant:
The entries in (7) are the q-binomial coefficients [20] , defined as (7) was directly calculated in [16] , and the obtained answer agrees with (5), (6).
